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(54) A method for encoding and decoding control information in a wireless communications 
system 



(57) A method for processing control information in 
a wireless communications system is described in which 
portions of the control information are separately encod- 
ed and decoded such that transmission format informa- 
tion for a corresponding data transmission can.be de- 
termined with a reduced set of decoded control informa- 



tion. The control information is convolutionally coded us- 
ing either a single set of tail bits or by judiciously dis- 
persing the tail bits among different portions of the en- 
coded signaling information. 



< 

CM 
CO 

CO 



Q_ 

HI 



Printed by Jouve. 75001 PARIS (FR) 



1 



EP1 313 245 A1 



2 



Description 
Technical Field 

[0001] The invention relates generally to wireless 
communication systems and, more particularly, to meth- 
ods for encoding and decoding information that is trans- 
mitted in control channels in such systems. 

Background of the Invention 

[0002] In wireless communication systems, an air in- 
terface is used for the exchange of information between 
a mobile station and a base station or other communi- 
cation system equipment. The air interface typically 
comprises a plurality of communication channels. In the 
well-known High Speed Downlink Packet Access (HSD- 
PA) specification in the Universal Mobile Telecommuni- 
cation System (UMTS) standard, for example, a High 
Speed Downlink Shared Channel (HS-DSCH) is used 
for transmissions from a base station to a plurality of 
mobile stations (e.g., user equipment). 
[0003] To facilitate data transmission via the' High 
Speed Downlink Shared Channel (HS-DSCH), signal- 
ing information is provided via dedicated and shared 
control channels. More specifically, a separate, dedicat- 
ed Downlink Physical Channel (DPCH) is assigned to 
each mobile station and is used, in one exemplary func- 
tion, for indicating when a respective mobile station has 
a transmission during a particular transmission time in- 
terval. In addition to the dedicated control channels, 
there are also a plurality of Shared Control Channels 
(SCCHs) that are associated with the High Speed 
Downlink Shared Channel (HS-DSCH). The Shared 
Control Channels (SCCHs) are used for transmitting 
signaling information that is needed for the mobile sta- 
tion to process the corresponding data transmission. By 
way of example, signaling information in the Shared 
Control Channels (SCCHs) can include transmission 
format information such as code information (which 
codes are used for the data transmission), modulation 
information, Transport Block Set Size (TBSS), and so 
on. The Shared Control Channels (SCCHs) are used on 
a shared basis among all the mobile stations such that 
a mobile station would read a Shared Control Channel 
(SCCH) only upon an indication (e.g., via its dedicated 
DPCH) that the Shared Control Channel (SCCH) is in- 
tended for that particular mobile station. 
[0004] As is well known, control or signaling informa- 
tion that is transmitted via a Shared Control Channel 
(SCCH) is typically encoded, e.g., with block codes or 
cbnvolutional codes. As such, a mobile station must de- 
code all the information in the Shared Control Channel 
(SCCH), which is then used for processing the corre- 
sponding data transmission. Prior methods for decoding 
signaling information in the Shared Control Channel 
(SCCH) are limited in several respects. For example, 
there are inherent limitations in block coding (e.g., cod- 



ing inefficiency) as well as convoluticnal coding (e.g., 
additional overhead because of tail bits). Moreover, de- 
coding all of the signaling information corresponding to 
a data transmission can lead to increased complexity as 
5 a result of timing requirements (e.g., offsets and delays 
between signaling and data transmission), buffering re- 
quirements, detection and correction of errors in the de- 
coding of signaling information, and so on. 



[0005] An efficient and reliable method of processing 
control information with minimum added overhead in a 
wireless communication system is realized according to 

15 the principles of the invention by separately encoding/ 
decoding portions of the control information and by de- 
riving transmission format information for the corre- 
sponding data transmission from selected portions»of 
the decoded control information! Efficiency over the pri- 

20 or methods is realized because the entire coded se- 
quence of control information is not needed to derive 
transmission format information for the corresponding 
data transmission. Reliability is achieved by using con- 
volutionai codes with the judicious placement of tail bits 

25 to minimize additional overhead requirements. 

[0006] According to one illustrative embodiment, con- 
trol information is processed in a wireless communica- 
tion system via a control channel that includes encoded 
signaling information for a corresponding data transmis- 

30 sion in another channel. In the control channel, only a 
portion of the encoded signaling information is separate- 
ly decoded in order to determine a transmission format 
for the corresponding data transmission. The portion of 
encoded signaling information is decoded before the re- 

35 mainder of the encoded signaling information is decod- 
ed. In one exemplary embodiment, the signaling infor- 
mation is convolutionally coded using a single set of tail 
bits. In another illustrative embodiment, tail bits are add- 
ed to different portions of the encoded signaling infor- 

40 mation to further improve the reliability in the decoding 
of the signaling information. 

Brief Description of the Drawing 

45 [0007] A more complete understanding of the present 
invention may be obtained from consideration of the fol- 
lowing detailed description of the invention in conjunc- 
tion with the drawing, with' like elements referenced with 
like reference numerals, in which: 

50 

FIG. 1 shows a simplified diagram of signaling 
channels associated with a high speed downlink 
shared channel in a wireless communication sys- 
tem; 

55 FIG. 2 shows a simplified diagram that illustrates 
the timing of the transmission of signaling informa- 
tion relative to the transmission of data in a high 
speed downlink shared channel in a wireless com- 



50 
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munication system; 

FIG. 3 shows a simplified block diagram of a com- 
munication channel format for a shared control 
channel in a wireless communication system ac- 
cording to one exemplary embodiment of the inven- 
tion; 

FIG. 4 shows a simplified block diagram of a com- 
munication channel format and associated coding 
for a shared control channel according to one ex- 
emplary embodiment of the invention; 
FIG. 5 shows a coding scheme according to one 
exemplary embodiment of the invention; and 
FIGS. 6 and 7 show simplified block diagrams of 
alternative convolutional coding schemes employ- 
ing tail bits according to one exemplary embodi- 
ment of the invention. 

Detailed Description 

[0008] Although the principles of the invention are 
particularly well-suited for wireless communications 
systems based on the well-known High Speed Downlink 
Packet Access (HSDPA) specification in the Universal 
Mobile Telecommunication System (UMTS) standard, 
and will be described in this exemplary context, it should 
be noted that the embodiments shown and described 
herein are meant to be illustrative only and not limiting 
in any way. As such, various modifications will be ap- 
parent to those skilled in the art for application to other 
transmission systems and are contemplated by the 
teachings herein. 

[0009] Before addressing the illustrative embodi- 
ments of the invention, the channel structure and sign- 
aling operation of a typical wireless communication sys- 
tem according to the HSDPA standard will be described 
to provide a context for understanding the principles of 
the invention. 

[0010] In the HSDPA standard, a High Speed Down- 
link Shared Channel (HS-DSCH) is used for transmis- 
sions from a base station to a plurality of mobile stations 
(e.g., user equipment). Signaling information corre- 
sponding to a data transmission in a HS-DSCH is trans- 
ported via dedicated Downlink Physical Channels (DP- 
CHs) as well as via Shared Control Channels (SCCHs). 
For example, FIG. 1 shows a basic physical channel 
structure 100 for downlink signaling corresponding to 
the High Speed Downlink Shared Channel (HS-DSCH) 
from the perspective of a mobile station. In particular, 
each mobile station (user) has a dedicated Downlink 
Physical Channel (DPCH) 10.1, e.g., a separate DPCH 
for each of users 1 through K in this example. Multiple, 
code-multiplexed Shared Control Channels (SCCHs) 
102, e.g., 1 through M in this example, are also used on 
a shared basis among ail the users for signaling infor- 
mation. In the current version of the HSDPA standard, 
the number of Shared Control Channels (SCCHs) can 
range from a minimum of one (M=1) to a maximum of 
four (M=4) and each Shared Control Channel (SCCH) 



corresponds to a separate user (e.g., mobile station). In 
the example where M=4, each of the K Downlink Phys- 
ical Channels (DPCHs) and four (4) Shared Control 
Channels (SCCHs) for a subset of the K users would 

5 therefore be transmitted in each frame (e.g., transmis- 
sion time interval (TTI) in HSDPA). Future versions of 
the HSDPA specification may not be limited in this man- 
ner, e.g., more than four Shared Control Channels 
(SCCHs) may be used, multiple Shared Control Chan- 

10 nels (SCCHs) for a particular user, and so on. 

[0011] In a typical transmission scenario according to 
the current HSDPA specification, a HS-DSCH Indicator 
(HI) is transmitted in a particular user's dedicated Down- 
link Physical Channel (DPCH) to indicate to that user 

15 that one of the Shared Control Channels (SCCHs) in 
that same Transmission Time Interval (TTI) needs to be 
read by that user. Accordingly, the HS-DSCH Indicator 
(HI) is sent either in parallel or prior to the Shared Con- 
trol Channel (SCCH) that is to be read by the user. If a 

20 HS-DSCH Indicator (HI) is not present in a particular us- 
er's dedicated Downlink Physical Channel (DPCH), then 
that user does not have to decode a Shared Control 
Channel (SCCH). 

[0012] FIG. 2 shows one exemplary transmission sce- 

25 nario 1 50 to illustrate the timing aspects of the transmis- 
sion of signaling information with respect to the trans- 
mission of data over the High Speed Downlink Shared 
Channel (HS-DSCH) channel 154 according to the 
HSDPA standard. More specifically, FIG. 2 shows data 

30 transmission occurring in HS-DSCH 154 while corre- 
sponding signaling information is transmitted via Shared 
Control Channel (SCCH) 153 and one of either Down- 
link Physical Channels (DPCHs) 151 or 152; As is well 
known in HSDPA, the Transmission Time Interval (TTI) 

35 is two (2) milliseconds in duration as shown by TTI 156 
in SCCH 153 and TTI 157 in HS-DSCH 154. Moreover, 
each TTI comprises three (3) time slots of equal dura- 
tion, i.e., .67 milliseconds, as shown by time slot 155 in 
DPCH 151. The transmission of information in SCCH 

40 1 53 and HS-DSCH 154 is synchronized while the infor- 
mation transmitted in DPCH 151 (or 1 52) is not synchro- 
nized. Time interval (T HS _ DSCH . con t ro |) 1 58 represents the 
offset between SCCH 153 and HS-DSCH 154, which is 
two (2) time slots in this example. Accordingly, there is 

45 a one (1) time slot overlap between SCCH 153 and 
HS-DSCH 154 in this particular example. The particular 
amount of overlap might vary depending on the accept- 
able amount of delay that can be tolerated for the par- 
ticular system design. / 

50 [0013] Signaling information in SCCH 153 is used to 
provide information about the transmission format for 
the data transmission in HS-DSCH 154, e.g., which 
codes are being used, modulation being used, arid so 
on. As such, the mobile station (user) must read the cor- 

55 responding signaling information in SCCH 153 before 
the end of TTI 157. 

[0014] Accordingly, the HS-DSCH Indicator(HI) must 
be transmitted in a user's dedicated DPCH 151 (or DP- 
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CH 152) early enough to enable the user to then read 
the signaling information in the appropriate SCCH 153. 
In the first example shown in FIG, 2, HI 160 in DPCH 
151 occurs at the start of the first time slot 155. In the 
second example, H1 161 occurs after the end of time slot 
155 (e.g., at the start of the second time slot). As such, 
HI 160 represents the earliest that the indicator can be 
sent ("maximum early") while H1 161 represents the lat- 
est that the indicator can be sent ("maximum late"). In 
this manner, a user would receive HI 160 (or 161) and 
then obtain the signaling information in SCCH 153 to 
support the corresponding data transmission during TTI 
157. 

[0015] According to the principles of the invention, on- 
ly a subset of the signaling information from SCCH 153 
is needed to start receiving the data transmission in 
channel 154 even though all of the information in SCCH 
153 must be received by the end of TTI 157. In each 
TTI, a SCCH carries downlink signaling information for 
one mobile station. 

[0016] FIG. 3 shows, in simplified form, the contents 
of a typical SCCH 250. In particular, SCCH 250 includes 
Transport Format and Resource-Related Information 
(TFRI) 251, Hybrid Automatic Repeat Request (HARQ) 
information 252, and Cyclic Redundancy Check (CRC) 
information 253. More specifically, TFRI 251 is used to 
convey information about the dynamic part of the 
HS-DSCH transport format, including code information 
260, e.g., the set of physical channels (channelization 
codes) in the corresponding HS-DSCH Transmission 
Time Interval (TTI), modulation information 261, and 
Transport Block Set Size (TBSS) and Transport Chan- 
nel Identification information 262. The coding rate will 
be implicit from the information carried in blocks 
260-262. 

[0017] Hybrid ARQ (HARQ) information 252 includes, 
for example, the HARQ process identifier in the corre- 
sponding HS-DSCH Transmission Time Interval (TTI). 
HARQ information 252 may also include information 
about the redundancy of the transmission in the corre- 
sponding HS-DSCH TTI. The SCCH is also used to car- 
ry information that identifies the mobile station (e.g., us- 
er equipment) for which the SCCH carries signaling in- 
formation related to the HS-DSCH. For this purpose, 
CRC information 253 is used to identify the particular 
mobile station. 

[0018] In the particular example of a typical HSDPA 
transmission shown in FIG. 3, SCCH 250 includes 14-bit 
TFRI 251, 6-bit HARQ 252, and 16-bit CRC 253. How- 
ever, it will be appreciated that the principles of the in- 
vention are not to be limited to this particular embodi- 
ment. 

[0019] According to the principles of the invention, on- 
ly a portion or subset of the control information in the 
SCCH is decoded before the start of data transmission 
on the HS-DSCH, e.g., partial decoding is performed. In 
one exemplary embodiment, only the TFRI or a subset 
of the TFRI is decoded before the start of data transmis- 



sion on HS-DSCH, i.e., before the start of the HS-DSCH 
Transmission Time Interval (TTI). As such, the TFRI in- 
formation is separately encoded from the HARQ and 
CRC information in this exemplary embodiment. In yet 
5 another example, a subset of the TFRI (e.g., code infor- 
mation 260) can be separately encoded from the re- 
mainder of the TFRI information and the HARQ and 
CRC information. 

[0020] As described, control information in the SCCH 

10 can be encoded using either block codes or convolu- 
tional codes to provide the desired reliability. With block 
coding, the code information and the remaining informa- 
tion in the SCCH can be separately encoded and de- 
coded. However, block codes provide poor performance 

15 with hard-decision decoding. Convolutional codes pro- 
vide inherent soft-decision decoding and, as such, pro- 
vide better performance. However, separately encoding 
the different information in the SCCH (e.g., code infor- 
mation 260 and the other remaining information) with 

20 convolutional codes can result in higher overhead due 
to the addition of tail bits for each of the convolutional 
codes. If only one convolutional code is used for all the 
information in the SCCH, then the error rate on the por- 
tion of SCCH information that is to be partially decoded 

25 before the HS-DSCH TTI may be higher than the total 
SCCH block error rate. 

[0021] Continuing with the above example, the 
shared control channel is offset relative to the corre- 
sponding Transmission Time Interval (TTI) on the 

30 HS-DSCH by two (2) time slots. As such, the control in- 
formation in the SCCH is transmitted two (2) slots before 
the start of the corresponding TTI on the HS-DSCH and 
there is a one (1) slot overlap between the SCCH and 
the HS-DSCH. Because of the offset, partial decoding 

35 can therefore be performed on some of the SCCH infor- 
mation before the start of the HS-DSCH TTI. 
[0022] According to an aspect of the invention, the ad- 
ditional overhead associated with convolutional coding, 
e.g., additional tail bits, can be effectively managed so 

40 that coding efficiencies of convolutional coding can be 
realized, e.g., better performance due to inherent soft- 
decision decoding. More specifically, convolutional 
codes with a single set of tail bits are used in one exem- 
plary embodiment of the invention to separately encode 

45 the different types of information carried in the SCCH. 
In FIG. 4, for example, SCCH 275 includes TFRI 276, 
HARQ 277, CRC 278, and tail bits 279. As will be de- 
scribed in more detail below, a rate 1/3 convolutional 
code is used in this exemplary embodimentfor encoding 

50 the control information transmitted inSCCH 275 al- 
though this example is meant to be illustrative only and 
not limiting in any manner. The rate 1/3 coded sequence 
may need to be "punctured" to match the data rate of 
the SCCH. In particular, puncturing is used to selectively 

55 remove certain bits from the coded sequence. One spe- 
cific example of puncturing will be described with refer- 
ence to FIG. 5 below. 

[0023] Returning to FIG. 4, TFRI 276 is encoded sep- 
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arately, as shown by block 280 while the remainder of 
the information in SCCH 275 is encoded and transmitted 
as portion 281 . In this manner, coded TFRI 280 can be 
decoded prior to the remaining coded portion 281 being 
received. It should be noted that coded TFRI 280 is not 
interleaved with the rest of the coded information 281. 
Those skilled in the art will appreciate that a subset of 
TFRI 276 (e.g., code information 260 in FIG. 3) may also 
be separately encoded instead of the entire TFRI 276. 
The particular contents of TFRI 276 that are to be sep- 
arately coded will be determined by which signaling in- 
formation is needed and which can be partially decoded 
prior to the start of the corresponding HS-DSCH TTI. 
[0024] Since coded TFRI 280 is decoded prior to re- 
ceiving the whole coded sequence of information from 
SCCH 275, it is possible that the error rate may be high- 
er on TFRI 280 than on the rest of the information in 
SCCH 275. For example, TFRI 280 will be decoded 
without the benefit of tail bits 279 in this embodiment. In 
order to provide comparable reliability on TFRI 280 as 
with the other coded information in SCCH 275 (e.g., 
HARQ 277 and CRC 278), a variable or unequal punc- 
turing scheme is used in conjunction with the convolu- 
tional coding scheme according to one exemplary em- 
bodiment. More specifically, little or no puncturing is per- 
formed on coded TFRI 280, which is the information that 
is decoded prior to the start of the HS-DSCH TTI, while 
more puncturing is performed on the remaining coded 
sequence of information 281 from SCCH 275. In this 
manner, rate matching can be achieved while avoiding 
higher error rates in the prior decoded information (e.g., 
coded TFRI 280) that would otherwise occur if more 
. puncturingwas performed on coded TFRI 280. 
[0025] FIG. 5 illustrates an exemplary coding scheme 
300 according to the preceding embodiments. More 
specifically, the process starts with the 36 bits of control 
information from the SCCH as described previously in 
FIG. 3 (e.g., 14-bit TFRI, 6-bit HARQ, and 16-bit CRC). 
In block 301 , 8 tail bits are added to the sequence ac- 
cording to well known techniques resulting in an output 
sequence of 44 bits. Applying the aforementioned con- 
volutional coding scheme in block 302 (e.g., R= 1/3, 
K=9) according to well known techniques, the resulting 
coded sequence is now 132 bits as shown. With a 
spreading factor-of 128 for HS-SCCH.120 bits is the 
maximum number of bits that can be carried in a two (2) 
millisecond Transmission Time Interval (TTI), so the 
coded sequence exceeds the maximum by 12 bits. As 
such, 12 bits are punctured from the coded sequence 
as shown by block 303. Consistent with the preceding 
embodiment in which little or no puncturing is performed 
on the coded information that is to be decoded early, e. 
g., prior to the start of the HS-DSCH TTI and prior to the 
entire, coded SCCH sequence being received, the 12 
bits are punctured from the latter part of the coded se- 
quence that is not used in prior decoding (e.g., within 
portion 281 of FIG. 4). 

[0026] According to another aspect of the invention, 



the total number of tail bits can be distributed in multiple 
locations of the SCCH coded sequence. For example, 
a small sequence of tail bits (e.g., a subset of the total 
number of tail bits to be appended to the SCCH coded 

5 sequence) can be added at the end of the coded TFRI 
information (e.g., 280 in FIG. 4) to further reduce the . 
probability of errors on the coded TFRI information 280. 
[0027] For example, FIG. 6 shows the generic case 
for a frame 400 (e.g., transmission time interval (TTI)) 

10 that contains two or more fields of information 401 and 
402, wherein field 401 includes N bits and field 402 in- 
cludes M bits that are to be convolutionally encoded. As 
is conventionally done with frame-based transmission, 
. P tail bits 403 are appended to the whole sequence of 

15 N and M bits prior to convolutional encoding. Generally, 
P = K-1, where K is the constraint length of the convo- 
lutional code and is a sequence of all zeros. By including 
the tail bits according to this scheme, convolutional de- 
coder is brought to the all-zero state thereby allowing 

20 the selection of the maximum likelihood sequence that 
terminates in that state. 

[0028] In conventional decoding of convolutional 
codes (with tail bits 403 as shown), the entire sequence 
of information bits N and M in frame 400 is determined 

25 only after ail the coded bits have been received. As de- 
scribed in the preceding embodiments, it is desirable to 
decode a first portion of the frame (e.g., theN bits cor- 
responding to the first field 401 in FIG. 6 and TFRI 276 
in FIG. 4) prior to receiving the entire sequence of coded 

30 bits. When N is small, selecting the maximum likelihood . 
sequence at the Afth stage of decoding in a convolutional 
code would generally result in very poor performance, 
as those N bits do not get the benefit of being jointly 
encoded with the other M+P bits. 

35 [0029] One way to improve the decoded error proba- 
bility of the N bits with early decoding (e.g., early decod- 
ing of TFRI .276/280 in FIG. 4) is shown in FIG, 5. More 
specifically, tail bits 403 from FIG. 6 are split by inserting 
a subsetx (452) of the P tail bits immediately after the N 

40 bit field 451. The remaining P-x tail bits 454 are then 
appended after the M bit field 453. With this approach, 
a tradeoff can be achieved in the decoded error proba- 
bility of the N-bit field 451 based on early decoding and 
the overall decoded error probability of frame 450. Al- 

45 though a large value forx (452) would improve the de- 
coded error probability of N bit field 451 , the overall de- 
coded error probability (and consequently of M bit field 
453) would be degraded. The choice of an appropriate 
value for x tail bits 452 is therefore a matter of design 

50 choice and would depend on such factors as the accept- 
able decoded error probability for the two fields 451 and 
453. 

[0030] According to another aspect of the invention, 
errors on the early decoded information (e.g., decoding 
55 a portion of the overall coded sequence before receiving 
the entire sequence) can also be detected when all the 
SCCH information is decoded. For example, errors in 
decoding the TFRI may result in the inaccurate idehtifi- 
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cation of which codes (transmission format) are being 
used for the data transmission. In one example, early 
decoding of the TFR! might have revealed that codes 4 
through 10 are being used for the data transmission. 
However, at the end of the decoding of the entire SCCH 
coded sequence, the more accurate decoding with the 
benefit of the CRC might reveal that only codes 6 
through 8 are actually being used for the data transmis- 
sion. To this point, codes 4-5 and 9-10 were unneces- 
sarily buffered and so on. However, the more accurate 
decoding with the benefit of the CF^C can now be used 
to at least halt processing of transmission in the inappli- 
cable codes. Because of the offset between the SCCH 
and HS-DSCH, there is still some benefit to utilizing this 
updated and more accurate decoded signaling informa- 
tion. Accordingly, some errors resulting from the early 
decoding of the TFRI can be corrected after the CRC 
passes. , 
[0031] In general, the foregoing embodiments are 
merely illustrative of the principles of the invention. 
Those skilled in the art will be able to devise numerous 
arrangements, which, although not explicitly shown or 
described herein, nevertheless embody those principles 
that are within the scope of the invention. For example, 
although the invention was described in the context of 
wireless transmission according to the High Speed 
Downlink Packet Access (HSDPA) specification in the 
Universal Mobile Telecommunication System (UMTS) 
standard, the invention could also be applicable to other 
known or to-be-developed wireless transmission stand- 
ards. Other modifications or substitutions will be appar- 
ent to those skilled in the art and are contemplated by 
the teachings herein. Accordingly, the embodiments 
shown and described herein are only meant to be illus- 
trative and not limiting in any manner. The scope of the 
invention is limited only by the claims appended hereto. 



Claims 

1. A method for processing control information in a 
wireless communication system via a control chan- 
nel that includes encoded signaling information for 
a corresponding data transmission in another chan- 
nel, the method comprising: 

in the control channel, separately decoding a 
portion of the encoded signaling information; 
and 

deriving transmission format information from 
the separately decoded portion of the encoded 
signaling information for the corresponding da- 
ta transmission before a remainder of the en- 
coded signaling information is decoded. 

2. The method according to claim 1, wherein the en- 
coded signaling information includes information 
selected from one or more of the groups consisting 



of transport format and resource- related informa- 
tion, hybrid automatic repeat request information, 
and cyclic redundancy check information. 

5 3. The method according to claim 2, wherein the trans- 
port format and resource-related information in- 
cludes the transmission format information. 

4. The method according to claim 3, wherein the trans- 
10 mission format information includes information se- 
lected from one or more of the groups consisting of 
code information, modulation information, transport 
block set size information, and transport channel 
identification information. 

15 

5. The method according to claim 1 , wherein the step 
of separately decoding a portion of the encoded sig- 
naling information is performed prior to the start of 
a transmission time interval corresponding to the 

20 data transmission. 

6. The method according to claim 1, wherein the en- 
coded signaling information is convolutionally cod- 
ed and wherein tail bits are selectively added to the 

25 encoded signaling information so that the portion of 
the encoded signal information that is separately 
decoded includes a subset of the total number of 
tail bits. 

30 7. The method according to claim 6, further compris- 
ing the step of puncturing selected bits from the en- 
coded signaling information. 

8. The method according to claim 7, wherein the punc- 
35 turing of bits from the portion of the encoded sign- 
aling information that is separately decoded is less 
than the puncturing of bits from the remaining en- 
coded signaling information. 

40 9. A method for transmitting control information in a 
wireless communication system via a control chan- 
nel that includes signaling information for a corre- 
sponding data transmission in another channel, the 
method comprising: 

45 

encoding the signaling information such that 
portions of the signaling information are sepa- 
rately encoded and one or more of the portions 
include transmission format information for the 

so corresponding data transmission; and 

transmitting the encoded signaling information 
via the control channel such that the transmis- 
sion format information can be derived from the 
one or more portions before a remainder of the 

55 encoded portions are decoded. 

1 0. A method for decoding control information in a wire- 
less communication system including at least one 
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base station and at least one mobile station, the 
method comprising: 

receiving coded information at a mobile station, 
wherein the coded information includes signal- 5 
ing information indicative of a transmission for- 
mat that corresponds to a data transmission; 
separately decoding a portion of the coded in- 
formation prior to the data transmission. 
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